From Sugar to Snake

Description

The following experiment demonstrates an example of an exothermic reaction. It can also be used as an example of a chemical change. 

Curriculum

· Senior 1 - 
S1-2-12         Differentiate between physical and chemical                          
                                              changes.

                     - S1-2-13          Experiment to determine indicators of chemical change.

                     - S1-2-14          Investigate technologies and natural phenomena that        
                                              demonstrate chemical change in everyday situations.

· Senior 3 – S3-1-2            Describe chemical reactions in terms of the type of reaction,  

      


           the heat gained or lost (endothermic and exothermic), and 

                                               the reactants and the products involved.

Materials

· 4 beakers
· Sugar

· Water

· At least 5M Sulfuric Acid

Safety

Be sure to wear protective gloves and eyewear when performing this demonstration. This demonstration creates a very strong smell, and gives off some heat. Never stir the reaction. Be sure to perform it in a fume hood, and allow the beaker to cool before cleaning up afterwards.

Procedure
1. Fill two of the beakers with about one centimeter or less of sugar.

2. Fill one beaker with water measuring the same amount as the sugar being used.

3. Fill the last beaker with sulfuric acid measuring the same amount as the sugar being used.

4. The students should crowd around the fume hood as you perform this demonstration.

5. Tell the students that you have two different liquids in separate beakers, and that the white solid is plain everyday sugar.

6. Identify the first liquid as water and ask the students what they think will happen when the water is added to the sugar.

            Allow for the students to give responses.

7. Add the water to the sugar.

      Nothing happens.
8. Ask the students whether they think that this is a physical or a chemical change and why.

Students should respond with the answer of physical change because the         water can be evaporated to get the sugar back.
9. Now tell the students that you have a different liquid in the second beaker and that you are going to add it to the second beaker of sugar.

10. Add the sulfuric acid to the second beaker.

11. Stand back so that all the students can watch what happens. Allow the reaction to occur.

Note: the beaker will become hot so be careful when handling it after the reaction has taken place.
12. After the reaction takes place, safety equipment (gloves and eyewear) may be removed.

13. Ask the students what they saw happening during this reaction.

Students should be able to answer with: 1) The sugar changed color; 2) the sugar began to bubble; 3) a pillar of some substance was created.
14. Ask the students what type of reaction this was and why.

Students should be able to answer that this was a chemical reaction because a new substance was formed.
15. Inform the students that this reaction created some heat, which is something that chemical reactions may do. Also be sure to identify the smell that was created as being a gas that was created during the reaction.

At this time the beaker should be cool enough for the students to touch so that the heat produced can be felt. The beaker can also be passed around so that students can see more closely, and touch the new product that was created.

Theoretical Background

A Physical change occurs when an object or substance undergoes a change that does not change their chemical nature. It involves a change in physical properties. A reaction can be classified as physical when it is possible to separate the substances used after the desired reaction has taken place. In the above demonstration the sugar and water were mixed together. This is a physical change because the water can be evaporated out of the beaker to separate the sugar from it.
A Chemical change occurs when a substance becomes a new or different substance. It can be observed quantitatively or qualitatively. For example, bubbles of gas, light emission, color changes, solid material forms a liquid, production of a new substance, changes in properties of original substances and changes that are difficult to reverse are all indicators that a chemical change has occurred. 
A chemical reaction occurs when there is a net energy transfer between the reaction system and the surroundings. Energy may be transferred from the reacting system to the surroundings or vice versa. A reaction can be referred to as exothermic when it releases energy, and endothermic when it absorbs energy. Exothermic reactions can be identified if they give off heat and endothermic reactions may lose heat.

When the sulfuric acid was mixed with sugar an exothermic chemical reaction took place. The sugar changed color, began to bubble and created a new substance. It also created a strong odor and gave off a lot of heat. The chemical reaction that takes place is what makes this demonstration a discrepant event.
Conclusion

“From sugar to snake” is a great discrepant even to use in a senior 1 science class. It could be used before or after defining what physical and chemical changes are. During our practicum block this demonstration was done after the terms had already been defined for the students. It was great because it helped to expand their definitions. They knew what the terms meant, and now they were able to actually see how these terms applied to real life.
This experiment is discrepant for the following reasons:

· The students may think that nothing will happen when the second liquid is added to the sugar.

· The students will not expect a smell to be produced.

· Thee students will not expect the sugar to change color, bubble and produce a pillar of charcoal.

· The students will not expect heat to be given off by the reaction.

After mixing the sugar and water, the students may think that nothing will happen when the sulfuric acid is mixed with the sugar. When this demonstration was done in class, the students had no idea what was going to happen. When the pillar of charcoal was created by the sugar and sulfuric acid they were quite amazed. How could a small amount of sugar and some liquid create something like that? They were also shocked that it created such a strong smell. When the students were told that the beaker was hot, almost every one of them wanted to touch it. They were quite surprised at the amount of heat that was given off.

This demonstration was great because it led into a discussion about everyday physical and chemical changes. Each student was supposed to come up with one physical and one chemical change that we encounter in our everyday lives. Some examples of physical changes were: ripping a piece of paper, boiling water, and cutting up food.  Some examples of chemical changes that the students came up with were: cooking an egg, and burning a candle. 

This demonstration started the thought process of how physical and chemical changes occur in and affect our daily lives. It started an explanation of the question every student has about what they are learning: “Why do I need to learn this?”
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